Carbon nanotube-enhanced polarization of fluorescent peptides: a novel amplification strategy for homogeneous detection of proteases.
A new fluorescence polarization (FP) amplification strategy based on the use of multiwalled carbon nanotubes (MWCNTs) as the FP enhancer was developed for the simple, sensitive, and universal monitoring of protease activity in homogeneous solution. A fluorophore-labeled peptide that includes a protease-cleavable element and ten histidine residues for binding MWCNTs is adsorbed on MWCNTs through strong π-π stacking and electrostatic interactions. When the fluorophore-labeled peptide/MWCNT complexes are exposed to a protease target, specific peptide cleavage by the protease target occurs, thus releasing fragments carrying the fluorophore from the surface of MWCNTs, which in turn results in a significant decrease in the FP value. The detection limits of this assay for two proteases, thrombin and chymotrypsin (CTP), were estimated to be 0.5 pM and 0.3 pM, respectively. In addition, it is also demonstrated that this MWCNT-enhanced FP assay is suitable for protease inhibitor screening.